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(57)Abstract: 

PURPOSE: To provide a step motor for oscillation alarm being employed 
in an electronic appliance. 

CONSTITUTION: In an electronic appliance provided with an oscillation 
alarm where the oscillation of a step motor, generated by driving a step 
motor having a rotor equipped with an eccentric weight, is transmitted 
through the case body to an arm, the step motor has two pole flat stator 
and the driving pulse for the step motor comprises a starting pulse, 
constituted of a phase matching pulse C and a starting pulse E, and a 
driving pulse H following thereto. The step motor is driven at high speed 
by the driving pulse H synchronized with the zero-cross time of counter 
electromotive force induced in a counter electromotive force detection 
coil 306. 
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[00 2 1] 6tT, ^y^#3^^tffll>fc||*«tR 

m-r% 0 011 ( a ) ^yy#3^/Hc*jtt5, m 
W}T7-j±mw)Rix7-y7**:—9(D¥-mm, mi 1 

(b) f±Hl 1 (a) (DC-C m^mXh <5 » ^r- 
o-^¥EEIttEl3 (c) kmmx&<9, *7-y? 
*-9 110 1 3 0 2^ttbn/cn-^3 

0 3, ^7^304, mWi^J/Vl 1 0 2i^M$ 

0 3«, «W»=i-r/H 1 0 2 4#!»»f)45, fc^^li 

[0 0 2 2] MEiS»iB«JEtttil3>r/H 1 0 3^^-f 

ffi* i b t LT, afiWEtttHaW^oaiaE^fitR blc 
±3«JE|S$TRb • i b^fttft©S3J:ot^f 3 

e i n (d + d 0 ) • (d^/d t) 



p-* 3 03«@^ 0 ©NFW*fi;os •? %mm<Dm<D 

40 ^-§-*^{cLfct>©-r, ^ 3 0 3#EH61-<5i i: 
iotMtS. 0o fio-^ 3 0 3 ©lOJW^ft-C^ 0 

3 ( c ) \z^-f^7—9, u—9¥-mmz.&\<^x, 7^ 

x> h h^^(C<to-C#±Lfcn— ^ 3 0 3©p^^* 
;«F3 0 8©«8jgN (S) fii:a^f>, ^7-^304 
tf>* y y h 3 0 9/4>£>(5l£9 0^©figS-ew^^i?$) 

So 

[0 0 2 4] $P>lC, «at-t5H»*(i»©ai^Vg b 
lift ©m 4 \C X. o T*fe 6 ft 5 0 
[®C4] 



11 

Vgb=-Gb»Lb- (dl»/dt 
• (d0/d t) -Gb • Rb 

[0 0 2 5] »4©Vg b 11^1-50 9 fC^-r^ry 

tt3£lMMB»9 0 8©HK)iiitig^FT\ %%—G b • K 
b-sin (9 + 8.) • (dfl/dt) i5?|:/j;5t 
tfc&ttj-f SrirlcioT, El 3 (c) Ic^-f, f^f 
f h fvU^lCfcoTf^itLfcn— * 3 0 3<Dn — 

153 0 8««in (s) mwfrhnmmv-t 303 ic 

©[al^fl (-0 0, -9, +7t) 5r^ajT?#5ri:tC 
ftS, Gbl±MSliiilS9 0 8©y-r^T-fc5c 

* 5/^#a^;HCfclt5Hi(liii|g^ai^V g b }CJ4, 

< ^K)3.f,KD^Kjfl;»fn bconfHi^fcicfcs- 
Gb • Lb • (d it /d t) -Rb • i> «5A5^ 

[0 0 2 6] 09{C*-f 3 jVZfti-ZxTy 

vmv>m$L*mm-fh e Ei9i4, unc^fy^ 20 

ii3^yl/3 0 5, 0Bnft3>r/P3 0 5 ir^idlElK 

1 1 o©&jfcfrifc, mm^Jivz 0 5 irHi(j*ii|i|gi 
osceim $&(ciomi««i 0 8fc*»v>r, 11 

ft <9, H9©iatt3>f 10 211 PSjIeISSI 1 0 t 

tenu SEasiewEtftaa-r/n 1 0 3 u^isbigipg^ 9 

[0 0 2 7] Ell 0iC^-f*5'7 P tt3.f^&#i-.3;*7 1 

5/^-^©o-^SriS5iilEl^i(|-t-^fcJ6cD|ftBJEI 30 
8\ 0 9 K^-f* y :/#=>f ^ y;/*-* 

-oXWimi-Zo Ell OfCfc^T, (a) ~ (e) £T? 

fi, ei 2 (e) ipj«4©T?ttwt«wn-5. mmmfe 

«JEMW="CyH 1 0 3 lC^jgg-r^MIHIIi&iii(BS§9 0 

8©ni!jii*s^a^F^Eii o (f) jo^i- 0 mmrnm 

MtitfjF\£\iX'U if J 4 Xl 0 0 2^1iLt^ 
i o 7I4EJ1 0 (g) 5\zHnt 

>\>*\ oo4^iiu^5„ Lfru nmmwt'ttvx. 

1 l 4 ft, Ei 5 K^I-fuiE*^ * / >f X 1 0 
0 2 S^aW^/^Io* 1 0 0 4Srf f 'f v^/wftj 

1 4 f4S5IE$&i(|/>VU^|6^^ 1 1 3*>6©ft 

as«»^^^*^#j©AAwaic, ei 10 (f) k 

*1-tfn*p* 1 0 0 3t#JSU, El 10 (g) ic* 



3 5 7 7 7 

12 

-Gb'KbMin <0 + 0* ) 

*>Ta*9^*l©«f-c, ttE^^^^/ux 1 0 0 4(7)4 
*»±i« 9 , 5i*>T# "9 i$*!l*l*tvfci**!fcFMH LTE) 1 

0 (h) ic^i-iptc, WEm?t!imji«iaiiHiK 1 1 1*5 

(t c) £*6ft/>Vi/*(i (t e) ±«j$few>Vio<ifI (t 

bh) (D^kmmm^^H*^-t^ 0 is^fy/* 

3 o l HWIEftlMKHi/^u^Hlc J: 9 ttnftm&Blft 

3 0 3 icftmirzmm&tfik^v&itcmifc 
-e, mmmmmm^^^m 1 1 4 {4, sfjfs&^ig 

B/<^HO^« (tbh) Sr^xy^-^tDlH] 

Mcm*'<*xm (tbh) ic-fa. *Htt«!tt v Ell 2 
(a) tC^-fMKj*fiPs3§9 0 8tiWl 2 (b) {C^-TR 
2C2, R 3 C 3 n-/^7-f L*V^ it 
4oT, Ko-/-«^7^^-tcj:59(rE3aBj(|«ng9 
0 8©m^F©^W*>*<tLSr4i:/jM/^-e, tfffB^/N 
i/^;* 1 0 0 AZfo^tLMfttv? B^3^'l 

14, «tf-fl, £fcf4;r-0o £4-5. Ow?*?^ 

y?*— 9<Du— ZtoWfcKlfrlr 3^1/- 3r (0=0- 
Jt/2fc2»l'>(4 7t~3 ?t/2<Dt #7V— 

[0 0 2 8] ftfc^^-fc/ma-Ou&ffl^fcHifcflfc 
!Mi1-5. Ell 5 (a) 14, *^V±>vm.^4 
-5s A^Kffi^xy^— ^cd^PBEI, Ell 

5 (b) f4EU5 (a) <DC-C WEEI, EI3 (c) 
I4^x-^, P-^¥EElT-fef9, ^7 77^-^3 0 

lttfl^SQ 3 0 2tmilt>ntzv—$'3 0 3, ^t 1 - 
^3 0 4, Hfta-f/H 5 0 2*»?>*J«$ixT^5 o tt 

»»=i>r/n 5 o 2t±mmmm="f;ui 503 .bmfiED 

1 5 0 4, o-^*^ij»je«BE*ai=»^^D 1 5 0 
5i6»P)*^$tl-C^-5 0 

[0 0 2 9] HufEn-^lg^jg^jE^azi^^c, D 
mflE1^tfl='-r^C{C^1-5iS»jg®EVc(4, n-^|g 

*^e«j±^a 3 ^ /wc © jt sEjgttR c ic x 6 nm&T 

I^C5l 



(8) 4*W¥6-2 3 5 7 7 7 

13 14 

Vc=-Lc. (die/dt) -Kc-sin (fl + fl,) . (d0/d t) 
-R c • i c 



[0 0 3 0] ft5fc*NvC, -Lc • (die/dt) 
ttSEo-^*^jS»ie«£E*ffi=«>f/WC 1 5 0 4 0*115 g 

fi«Ettlij3>f^C©#*S:nQ. , n, tU-C^{BSa 
-<y^^y^LcttLc = no, -n, /Rm;:;t? 

Rm^fy^- ^<o^EiK©fis^«6t) tmmm 

Mic aW^fc1-5^<!:{c.fcoT3g£U -Kc • s 
in (0 + 0o ) • (dfl/dt) 117x^^-^3 
0 1 k<DmmS£&ftK, sin (8 + fi, ) ta-f 
3 0 3 <D®fc% 9 ©H*R|£flSO* 0 ^ji^©«CD^^5r 

Vd = -Ld • (di«/dt) -Kd 
+ Rd • i 4 



*3g4rf5„ 0o fin-* 3 0 3©U]#j£jgT\ 0 3 
(c) tOTrf^x-^ P-*spffi|2Ur*j^T, f-f7 
y h h/W^JCj;oT#±LfcD— * 3 0 3©n-*;fc#, 
fi£&3 0 8©fl£1£N (S) ffifi*»fe, ^7-^304© 
* y y t- 3 0 9i»& fiff 9 0&©{i@l£ -?©£«-?*!> 

10 [0 0 3 1 ] n-*|g^jj»e«jEtttfj=i>f/uD 1 

5 0 5lC38^i-«iS!fi«JEEVd|l, n-*|g£igjg®E 
tftajaWVuD<Dja*SffiRdfc:J:5.tBEftTRd • i d 

me] 

s i n (0 + 0, ) . (dfl/d t > 



[00 3 2] PI1i(C^6©Vd{i-L d • (di./d 
t), -Kd-sin (8 + 9.) • (dJ/dt) i 
R d • i d ©fPdft 5 , fg»j«;»ft i c t - i d , jgffiS 
SiRctRd, ^lSB^V^^^Lci:-Ld, 

«m«b^»k c t k d n-tn-en i (- i ) , r, l 

(-L) , Kt^Li^©-?, flWEVaiJ|4*i:i<53S 

V = -2-G-L - (di/dt) -2-G 

• (d«/dt) 

[0 0 3 4] m7<DV\m®-tZ>mi 3K*t^fy/ 
5JPJWS1 3 0 8©iP3lttJ*F' itfffEV c £ V d £ 30 

tiT, Wft*i«i©i*waEftlcj:t)-2 • G • L ■ (d 

i/dt) irn-^3 o 3**iate-f<5ii:lJ:J:oT«4 

t%&&W±, -2-G-K - s in (8 + 8, ) • 
(d 0/d t) ©?p}eft3 0 f^-2 • G • K • s i n 
(9 + 0o ) • (d fl/d t) *«*lcft5l*Srtta+a 

-ttiot, H3 (c) ICTjk-f, f-ff> h Y>W\Z. 

±oT^±Lfco-^ 3 0 3(On-;?MIi3 0 5© 
(S) ^S^f>©mrfen-^ 3 0 3©0te^ 0 

(-0. % -0o +tc) Srtftat?tsr.i: lefts. 40 
-c, GttjpjWBi 3 o 8©y-r>-efe.5o ft**, &7* 

©-2 • G • L • (di/dt) li»^T-#5fitft© 

t% tta»cttjK#tftv^fc©-c*s. BtriEo-^is^iS? 

ftsfcfc, d-^303 ©Ei*aB»jctt»4*i*, safe 
ntKR ctRd ©^a-/uti(e«t u m^§r*5aic)'i#-r 

3 0 8^fe©tb^tt#xfe-r-5Ell 3(C^-fi?n 
^n^a^u— * l o 7*«*^-tfn^n>Hj|tijT?t -5 50 



SHi, ffiid*jjfE i ©*Wgft-5r.,fc{e±oTR • i©# 
20 #©**J||ft5it-CS)5 0 

[0 0 3 3] ai£i-5J!lP*»©m*VttftO» 

7{cioT**e>n5 0 

[fc7] 



K • s i n (0 + 0o ) 



1 5 0 4, D 1 5 o 5©iia^m^ttirls^S)3 

-r^i 5 o 2<Dm%nMcm'<mmx'%z„ 

[0 0 3 5] Ell 4\z.7F-f*\y-t)vm=*-<(tv%:^-fZ> 
^rs//^~*©p-*©iS5jiIlieffil!ilEl8S©IIJfeM© 

fc-fflPlMS 1 3 0 8 li, i&m-TZm 1 9 (C^-fR 3 C 
3, R4C4, R 5 C 5 v—s<X7j/l<p — §r^r$-f, 

(ciftBjLfcJ: 5(e, mriaiDSli^iorAn^^tiSiS?^ 

*^*fcf^*/i'ttfc^**1-S«tl6&WU gift 
KKl/^l/^ H ©/^P^ ^PH^ P> * r y /^E— * 0!>|B]<Eft 
Sr^WL, ^7 1 5/7°^-*©HIi|gic©±# < !r tfciegigg 
Wtt^'A'^* (th) SrDKI-StMBfctfl-S. 
[0 0 3 6] ^®)-'^u^E©^!£5-Cii, ®2i:(^-ft 

-f^c 1504, d 1 5 o 5icmm-fzffimm&i 3 
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0 8<otommmfiF' &®i4 (f) ic^-r 0 &tm& 

ttitlF' K\tX/<4 9 SJXl 4 0 2^HLt^5„ 
^107|iil4 (g) |C*-fJ;9^-tfo^o^=3 

^^-^a*Gta9iE««iMHtt/^^»4^ai i 4 
iE*^-Y^/-rxi 4 o 2 icatjfc-f s^-oas^* i 

4 0 4^aSLTV^5 o L;5>U ^^Si/^^|S^¥ 
il 1 4ttiWB^^>f ^y-TXl 4 0 2 

^ 1 4 0 4?rx^ i/?/i'mz.-?x?-rz>mmzfii-z><o 
-e, mm'&mmM'<>i'X%±^$ki i 4 tttfrfs&»/^v 
*3§£^i&i 1 3fat><D&mmM'<>\'Xft£.m% j <d* 

fimk\^ 014 ( f ) {Oirf-tfp ^ n ^ 1 l 3 (cStflfc 
014 (g) lc*1-mrlB^D^D^3^w— ^ 

-O^ao* i 4 o AniL^Jti^), $LibT& 1 omM*Vk 

^tzmncmmLxmi 4 (h) tc*-r <t 5 sfri2« 
^mjBE^miiiss 1 1 1 tf&mLtznmmmcMfcLtc, 

W!ffifa&t>1£s</l'XM (tc) i^i!)/^^itS (te) 

xvm^Arxm (t h) ©a«agtt^^Hta*i- 

■So 

[00 3 7] BfJE^X y^-^ 3 0 1 teWffl&fgmWl 
/>VW* Hid «t D ttB&n&EM) £*ia-*303 IC^ffl-f 

t?Sl 1 4(1, 8lfE«l*faKi^^H©/-«/u^<i (t 
h) &*x^X*--*©[I|i|E$:eD±#i: ni:»< U 

x x s/ (omfcmzmmte/<frxm (th) ic-r 

tR3C3, R4C4, R 5 C 5 u—s*.xy 4 )\,#— % 
82JPJIS1 3 0 8©m*F©«rW»*j<n*^tJ!e^© 

tg^ic^-rsxw-^f (o = o~7t / /2fe5iMi7c~3 

* S 3V, %WBWl'<n'X<Ds<jl'XlSffi]l(j 3ms <D£# 
T\ <Du-9 3 0 3 (DlHliK^fi^ 6 0 0 0 r p 

mht£<0, MWMM {M-tm 2mA b'biS^h 

[oo3 8] ®mms<w&±^&i 1 4*>f) 

U JP^l 3 0 8 (Co— — £-$f9oltfc 

0<D017 (e) i-Cfi, 01 4 <b|5]--e$> 50 



(9) 4$H!¥ 6-235777 
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01 8{C, jbDHj»l 7 0 8©|eIggfilfiJc0Sr* 

1-0 lapses 1 7 0 8 \mmo-*%±&mmBtkmm 
1505 imm-r^mmmm^ 1 6 o 1 , himhi » 1 

6 0 2 t&mhmH&& 1 6 0 1, 1 6 0 2 o^-n^n© 
W^?iST-|C^-f ; 5R4C4, R5C5D-^7-f;w 
^-i:^R4C4, R 5 C 5 n— /^^A-^— (r^jgg 
1"3R 3/R 6fc2>^(2R 3/R 7©i#iiIg<7X R3 % 

c 3 -c«i-s d ^ >\>9-tt-t zm&mmm 

10 1 9 0 3(Cio-Cfl|^$ix-Ct>5 0 MfEAPg&l 708 

1 6 0 1 , 1 6 0 2 ©litrB«*BBft/^*H©38£ 
Hotels 1 9 0 3 &^©x\ lfVb«$>3*AW 

^ inEi3-^3 0 3ttnsriciate-ct4<4<5 0 
■e, ^^^^^y-rx^^i-5/c*ic, R4C4, r 

5C5D-/^7^^^-irR3, C3t?Mt5o- 

[0 0 3 9] R3C3P-/<77^;^-(D*^ ht7 
^8icior*ftfen-5c 

[»8] 

30 Il = l/(2*'R8'C3) 

[0040] R 4 C 4 o— ^^-ivl^— y 
^9}CJ:o-C*«)fctl-5„ 

H8C9] 

f 2 = 1/ (2 jt • R 4 « C 4) 

[0 04 1] R5, C5t«t5n-^7^/^- 

[»1 o] 

f 8- 1/ (2 >r • H 5 • C 5) 

irfE^^v^y-rxsr^-fsyt*^ striBfi, f 

2, f Sli^xy^-^ro^H^&lfeSrf r tL 
T, f rH4f r <Dmmfcmfc?5&MffihZ> 0 ntlB 
13 7^;^-|;J:o XWm^U 9 J -Y X©^^> 

^jTO&cfi, f 2, f 3 

^MPitl^^^H(O^B#^F*g(c v 01 7 
( f ) (C^^P^IgW^ Fl:77y7l 8 0 2 #3§£1- 

Lfc^^V ^^</Px(cJ:5-^n^ =:>-/•? ^ 1 0 



(10) W6-2 3 5 7 7 7 

17 18 

7cOi?P*n*tB^|±ft</ tC 9, ftOBft^^HSrn mm, EieL4VM*«B»-C*1-) fHE*&»/^;*»£« 

^^y^*-^©«iiia<E«)S^<ttlcraHtt4i:/j:V\ dr (P-*3 0 3#£HsLfcB$) fcSl^fit dn (p 

[0 0 4 2] mfien-/-?^7^^^-(^J;oT, ffJlfiAP 3 0 3 tfUHEl&trMg) ftlcBlft[B|fg 1 10^ 

^u-^m^G©4t>±*«9, ±-bT&*)\cMfc-r5m m&wx>\z, mi 3ic^-ra~9<Dmm^immmm^<D 

(B^m-fl. 4fc|±jt-0. A»&-f*i*. ^@te^9 HJ£MfcMElHl^[H|^tb[il8S2 1 1 7^i|j!lP$tlfc 

fi> f-fr^hw, bm=»-oh 5 0 2\cffihzm zk\c£<o, ttmmtoMmtotamm 1 ucxoxmrn 

»**lc«fcoT«£r5IWKhA'*&D-*3 0 3<&ia $*ifc«(l«EEKlfe«e< , iflE^-&^-fr/^^C<7)® 
teffiSf)l-^"a(-$iJffl U n^3 0 3 co^Ki^ttirlPlg io id^iSmflED— ^ 3 0 3dlEltes ^BfelcJtfSLT, 

*S:*»k-f«fc»ttt, f^fv h HfiB*&lMA'*3B&#Il! 2 1 1 3©a*f 5ffifia*6»^ 

«rta«a*U<, B3 (c) 0*»&- *0tetftWHl«S2 1 1 7**ft|En-^3 0 3<OIgME x ^ 

9 (f) (C7rc1-±?|C (Hi 9 (a) *>bl9 (e) fi n-^ 3 0 3 &®feVftb LXt>. Wm&ffiMW)'<'l<X 

01 8 tlSI-ftO-CttWS:€tti-* 0 ) , E91 7(c*-T H«t 9^W^ti©j£l^K)^;^Ett^Si:*5„ 
-tfa*n*3^L— * i o 7©if p*d*i^mH* [ 0 0 4 5 ] a&3En-^3B4JS!fi«EE*Uj3^/i'C, D 
P W^*»e>^9^«kli/7 h H?a^B7V^2 0 fcSBR-r<5itr3BJPlHll 0 8<OjpgtU^F' £02 1 

0 1) , ^t^Ki/7f. (fn^D^^2 0 0 20 (f) fcjj%-J- a ffrKAngm^F ' ©A^frJ: 9 ffffE^n 

2) $-frTR^-f5r.i:(Cj;o-C, -tfp^p^a^u ^ ux=iys<u—?~ l o 7f202 1 (g) |C7f;-f J; 5 {c 

i o 7&#ffl$nz. : m%-jjftizmft£it, Eii9 -^o^o^zj^u— ^a*G*iras«aMB«i^^» 

t>-b#0, Sr*>T^»)Sr^ra«J{ciiS-fr, Ell 9 (h) 1 1 4 HIWE*ttft^/i'^»fe*«2 1 1 3a>g>OftK£ 

\Z7rrf£o\^ ««JB»/-?^H©*^4r«p|ffl«j{cJi4 »^u*«£ft-§. j ©>J!j£i«fc, 0 2 1 (f) {c^-f 

-ttt, flriBn-* 3 0 300^0 <0jftft&Jft»>M1-& -t?t» * 2 2 0 3 K*frjc£1-5flnE-£ a ? a* = 

[0043] fttr, Jtvt^ia-f^tti^fy 2 1 (h) SME^/^w^ffi^#M(c«t 

2 0<Dzfuy?m<Dm&\zm^xmwir% o m2 0K 30 j^lt^, wttmitt^^^m (t c) tim^* 

*NvC % Hl3«ft5itf|i, Ell SfCiiAPLfc, ffi liter, ten) tLVW.^frxm ( t h) <D&jgg 

ffiffi^*>-tir^^COil»fcJ:StWen-^3 0 3©Il| mW}'<»* ZttiJjtZo Mi^T Vf 3 t—9 3 0 1 HM 

te, ^HieSr^ta LT, @te#0*E«#8y^*|fl|H» Ea*«Bft^^^Hlc «fc 9 ftBft»i$P®i£;lxP-* 3 0 

£^»2 1 1 6, im^^^WL2 1 1 3— m^f-r 3\z.^m^^mmwsjit^^itmtm.xx2-9 3 0 

50ig^[iie^ffllHl?S2 1 1 7-C*«„ WT, 01 3 £ 3 .fcJfciiateS-frS 5. 

H-«fifcfc©-CR9i«:*lfrrs. [004 6] ftic02 2 {^l-^y-feyi^a^WCfc 

[0044] 02 lic^vy-tfrM^jfr&Gtz^ir tt&m»>="f »<Dm®jjmKo^TVLmir& 0 mmmm 

K-ry-?*:— %&}&®femW}-?Zfztb<Dl&<D =t^f;Vl 5 0 3, a— ^^^^JE^m^'fyVC 1 5 

%MWV>®.Wm$:, 02 0\C7^ir^^>±fVm^^>^ 04, D 1 5 0 5#»&Hjft&|i3JUb=''fsl'l 5 0 2 

Wi-S^^y^-^iOo-^^ifiSjSlHHBBitilElBrott 40 02 2 fd^-f !M + 2 3 0 6 ^®(C±oT, 

<omfcM<D7v-y?miZZ<iX®.W-r5k. mftZO ^K2 3 0 7A»6§|#«U ?l!7'ft2 3 0 6S:3^ 

fi,_mifBtet^^*$j5£#J&2 1 1 3tt\ flWetett^ ;W§#2 3 0 5IC§|o*>»t, 3^/PfS3 o 7 (C 

^♦ifi^L(r«t«J, SfrfEm«EM WIil?§ 1 1 l^tB B-^*4»iB«Etltlj3'f A'D 1 5 0 5&#@U ft 

Lfc««lSJ±iC*f^L, $P>iCmrfElHliK^lHl^tHlHlS| |d % &\C£<2X7'( J r2 3 0 6^!7^-V^|o^»tt°>2 

2117©@ls*0lsfttP{:mtr, 3 0 8^|o*»lt, ®\C£oXyj-r2 3 0 6*=>J>l> 

U<SUXfal)K o-^3 0 3«L^ter, @ts ##2 3 0 5 ^Y/V#S3 0 7 {Cn-^^g 

LfcVM$ten) t«|«j*aB/-«/^ (^^ffi*S x P- 4J!»a«EEllttJ=i-f >UC 1 5 0 4 SrP-^^^S®± 

* 3 0 3&®1fsl.1t#t g r, UMBL^V^t g n) HWa-f^D 1 5 0 5fcJBlC*HU ®iaot^t 

S:, 02 1 (e) (C^1"J;5(>: (£lTIC*-t (f) , 2 3 0 6S:!7-f ir5lo*»Jtt p >'2 3 0 8 t5lo*»*t % © 

(g) » (h) fcoV^Tt, o-^3 0 3«Lfc^f 50 l:J:oty^f2 3 0 6Sra-r^#fr2 3 0 5{C?|o*» 
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tt, =i>OM£&3 0 7 \Z.mmmW}="( » 1 5 O 3 £p- 

*%*k&mmm8itii=i<<»D 1 5 0 5 tmc%®u ® 

^0X17^^23 0 6$- V4\UJ K2 3 0 7»cgioA> 
It So P-*«£»fi«El*m=i-f -^0 1 5 0 5©2fi 
©aW^jB^-tn-Pna^/UJIS^l, 2 30 1, = >f 
A'iSHM, 2 3 04ic, o-^»^jJ»jB«BE»a3-f/W 
C 1 5 Q A<l>2to<!> = 4 fWtt*tth-*4 MISff- 
2, 2 3 0 2, =«Y/Wj£^4, 2 3 04IC, faMWimW) 
="f/H 5 0 3<D2m<0=tjA4#t:*tl j etl=»4>im. 
2, 2 3 0 2, a-OHB+3, 2 3 0 3t£fflgL, lEId 10 
3 ^H 5 0 2^R/ J cl7>r-¥ , 2 3 08t#yhU ft 
mW}=t^J^l 5 0 2©a^/MSS3 0 7^tOi®)^#i5 

[0 0 4 7] *KB2 3fc*11g»T?-A©fi|(i3fcfl| 
©**««MR|IH-5 0 01, 09, 013, 017, 0 

2 oicisvzmW}*>/*7m$iiBii&i oeti, siar 

h/JI-by hBUftl 0 5^P)(D02 3 (a) 
y ^-^©Wtt^^fcSsf-^-rswftd-^w t o n t 

KK)^-7(C*fJCj:-r5^K)^7NF^ toff <D/<JUs<.<D?\\ 20 

m t o nrticiute^iiii^tL, t o f f urn 

[0 0 4 8] &IC0 2 4iC^1-^«,T7-A©^Ki^ia 
©M2»^Ji^i^Ift0J-f 5 0 01, 09, 01 3, 01 
7, 020 \C&tfZ>mM*^/*yfttk\B}& 10611 30 
Sl77-Aty h/V-ty b®&l 0 5^6x7)02 4 * 

J • (d« e/dt s ) +r • 
= K • i - s i n (0 + 0o ) 
-Ms • c o s 0 



<$M¥-6-2 3 5 7 7 7 
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a. 024 (c) (c^i-iptc, %mmh'*>\'X%%j$ 

Sl±, t c o n©^©Prg, -£/^>UX« ( t h) ©& 

te£+£< LT^t, SHWWB/^^WIHSrWSt, & 
ifr^W*i|g£*#< L"OK 0 -t LT, mmmwi^^ 

fflm& t f |c4o-C*»fc, t c o n©W©K> -£<D 

(th) £38£+S 0 £A&, mfE^Oigi-o 
rttfcioT, xt v7*~9 <Dxi—9 <Dm&&\±-k% 

[004 9l&}C, P-*©fe#Sfc(J»@i!£$:<DSf& 
> 3 ytfcW-i|j|S*SrKWr5. p-* 

So 

[oo sol ST, o-^(Dmmne^ 4gt 1 ucto 
-t#&e>tis„ r^-c, p-^^m^aii, 03 

(c) o^x-^, p-^qzffi0(c^-TJ; 5fc, 03 
(c) Oift^SrBsOiUT, fcmVftzfyxb 
^S^S-efcSo 

[»1 11 

(dfl/dt) 



-Ts 



i n 2 0 -T L 



:l 2iC±oT#«> * [Sfci 21 



[00 5 1] fcfc, MMttttitt. 

L • (di/dt) +K »sin (0 + 0o ) . (d 0/d t) 



+ R • i = (u (t) -u (t -r) ) • V-Ro (i, V) • i 



ffitt, u (t) t ©^ttBBft, znmm^x 
te, v«:*-^ K7-r^<DWip«EE, R 0 (i, v) 

[00 5 2] a—?<DtoMfimt. do U/4 = 0. 



7 8 5 r a d) i: LT, o-^*^ij»fi«E, — K • s 
in (9 + 0c ) • (dfl/dt) ^Di45B-^r 
©Sfe^fl (-6, , -6. +«) feS^li^Jfd^igg 

ftO^MiCft) Sr0 2 5(c*-fo *>**{C, ^7>- 
*ffiteoi,vctt, 0 2 5{c^+«fc5{rPnip«jEH3. 0 

(v) , K7-r^©oNS*l^^^fcigi^|3^/^ 

50 jt^ffitn; (R + R„ ) (12 0 0 (Q) , g BY * 
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^*Lll2 0 0mH, flttfe*-* V Y J \t 2 . 8X10 

" (kgm 2 ) , mwm.vmmv\±\ e. oxio " 

(Nms/r a d) , *^«^^K{i5. 3X1 
0^' (Nm/A) , -r-f y-V V Y)V?7 s 115. 3X1 
0^ (Nm) , ;H#N/I^Tl 110. 0 (Nm) , fob 

mviDmtjKxz*:— ^>sM g fi6. oxio' (n 

m) t?fe5 0 n-*©«J${|ll:£j${4g0, - sin"' 
(Mg/2Ts) fiifa-0. 06rad, u~$<dW& 

nmm (d o/d t) o r a d : mmmmm i \t 

0mAiLT> ^;l/X|iS2 0ras, /^U^i|ir4 10 
m s (DW^MWi^^ifi 1 1 4<@©#-a-(7)fe^Sfe^C0 
n-^WEtelSO^^i^^T, §^0^117 0 
OOrpra, Wmm'<>V*mi (l-JO. 5 5s) 
d-^<d#±^|1^0. 15siftoft, £fc, MWi 
mm\t. fiib^ 1 5mA-C\ mo. 5 s^©^igJig[H] 
K^T?, l53mAfioji:, n — ^ WHJ^cD^v'^ 3. 

u *-?*wmmm-rttm\c£<ox. 3ooo rp 20 

[0 0 5 3] *JC**l«-Cftffi-Ct«^y-^jco^-C 
189li-<5 0 ±E©H*«JC*J^TI4BI2 6 (a) t^-f 
S2 6 1 i^3l2 6 2 fcW-f 5M¥2H*x-* 

lifc<, 026 (b) fcjjrtt»fc«J|*LT?, /7f2 
6 3Sr#^fcS¥2^x-^, 126 (c) {r^-T^I 

EI 2 6 (d) y y Ntantft^JSsp2« 

^r-^Srffi^-CtHm-Ct*. 02 6 (d) (DJS¥2 

^fflELT, ^ii^tft/^^Srii^tti^-f 5 - tic J: 5 

[0 0 5 4] 

lEfcg-^-c, M¥*x-*K2t-f 3@i!Ecfj(Dt2-* 

immcDffiwmw) 

[01] ^fcH^/WfrW-ra^ry^-^ODn-* 
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[02] ftmm^j >vtt~rz>x ; ry7'*- 

[03] »«i!3-f^Sr#i-5Jg«T9~-AP»ffl^r- 
s/^-^(D5p®0-e*>5 o 

[04] ^HISIa^^Wi-S^xyT'^-^Oiisaia 
K^i*lHl8S©IIKiiHiS&©|HiKfll^0i?&s. 
[0 5] ^^^{vi^/^-r^/^^Sr-^^^-f ^[p] 
&rotS$0-?fc.5 o 

[0 6] 7*4\?d>)vmc*/<j7s<)V*$:-?*< 7 -$-z ) g\ 

[07] ttflO^Ty^-^lcgfiT^-.^ 

«B^ff<Oip®0T'fc-5 o 

[08] ^iSMc^^y^-^roWft/^u^oi^ra^ 
[0 9] ^^^f^^/^tts^fyy^ron 

[010] ^yy^3^;^tt5XTy/*-?o 
a *iSJi|5|^»)i- 5 tctb<D%lWMXib S„ 
[011] ^y^##a>f^S:^ri-5Jg«iT7-^jB» 

J012] ?v7tt%^4;vZ^-rz>*<ry7*—?<D 
[013] df-f^-tr/V^A^^f jxryT't-^© 

[014] #t>t;V3-f /WSrW-r^^Xi/^-^eD 

o - * £ ffift hmekih- s it nb <d £ & KHk<Dmmm<DM 
wmx*>z> 0 

[0i5] *,tt-t*imT7~-j»wm 

[016] 7 ^?-£#L/jr^flPg$<7>[H!g 

$ft£0-Cfc5. 
[01 7] *cV>±>V=iy( >V$ : ^1rZ>Xy L y7°*:- f> 0) 

[018] n-/^7>f^^-S:^rf«iPj|C«©ia»« 

$mxh% 0 

[019] in*»mA©«F|flfi«jiin«r*»>litfc»fl!)« 

BJ0-Cfe5„ 

[02 0] *c\>±>V=i4 frtt-f Zx.'ryzf^-iKD 
[02 1] ^^^-fe^3^^Sr#t- S^xi/T"^-^© 
[02 2] ^-r^-fe^a^^Sr^r-fSJBHiri^/KOlHa 

[023] MW)T7-j*<Dmmmm<Dmmmxhz 0 
[024] mmry~A(Dmim.m<D^2<D%mmxh 

[02 5] Xfy^-^@6|©«ftO->^ 



23 

[02 6] *38W-e«fflt?#5M¥2«^9— 
A lH7 7-A38t/^ 

c ta-g-^-^/^u^ 

E teWf*** 
F SttHHIttA 

F' JD»W^ 
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